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CLAIM AMENDMENTS 



1. (canceled) 

1 2. (currently amended) The method according to claim 16 

2 [[/]] wherein said channel coefficients to be calculated are 

3 comprised between a first known channel coefficient, of abscissa A, 

4 corresponding to a last pilot symbol of a current slot (L) and a 

s second known channel coefficient, of abscissa B, corresponding to a 

e first pilot symbol of a slot (L + 1 ) subsequent to said current 

7 slot, b e in g additi o nally kno w n a third channel coefficient [[,]] of 

8 abscissa A-l [[,]] being on the left-hand of said first channel 

9 coefficient of abscissa A, and the computation of said channel 

10 coefficients [[is]] being carried out thr o u g h by the following 

11 steps : 

12 a) re p eatedly a pp lyin g in a r ec ursive mann e r -said 

13 int e rpolati o n al gor ithm in the int e rval defin e d by said kn o wn 

14 channel co effi c i e nts of abs c issa A and B, by carrying out a first 
is iteration in an interval defined by the known channel coefficients 

16 of abscissa Al and B in which a first intermediate coefficient 

17 abs c issa C) is calculated [ [; ] ] and [ [by] ] performing [ [the] ] 

is subsequent iterations o f th e sam e al go rithm in sub-intervals [[,]] 

19 defined each time on the left-hand by said known channel 

20 coefficient of abscissa A and on the right-hand by the intermediate 

21 coefficient [[,]] and calculated in the preceding iteration, until 

22 the abscissa point A + 1 is reached and computed; 
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23 b) searching, by increasing abscissas, for a first point, 

24 still to be calculated, on the right-hand of the last intermediate 

25 coefficient calculated; defining as extremes of a new a p pli c ati o n 

26 interval o f said interpolati o n al go rithm, having on the left side 

27 the first known left-hand point and on the right side the first 

28 known right-hand point with respect to said point still to be 

29 calculated; and further a pp lyin g , in a recursive ly performing 

30 further iterations of the method in mann e r; — said int e rpolati o n 

31 al g o r ithm t o said new interval [ [ , ] ] by carrying out subsequent 

32 iteration o f th e same al go rithm in sub-intervals defined from time 

33 to time by the intermediate coefficient calculated in the preceding 

34 iteration, until the point immediately adjacent to the left-hand 

35 extreme of said new interval is reached and calculated; and 

36 c) repeating step b) until the channel coefficient 

37 associated to the value of abscissa B-l is calculated. 

1 3. (currently amended) The method according to claim 2 

2 [[,]] wherein each slot contains three pilot symbols (0, 1, 2), 

3 said first known channel coefficient of abscissa A is the 

4 coefficient C(2) = Cj(2) + C Q (2) corresponding to the last pilot 
s symbol (2) of the current slot (L), said second known channel 

6 coefficient of abscissa B is the coefficient C(10) = [[C R (10)]] 

7 C T (10) + iC Q (10) corresponding to the first pilot symbol (10) of a 

8 subsequent slot (L + 1), and said third known channel coefficient 

9 of abscissa A-l is the coefficient C(l) = [[C R (1)]] C T (1) + C Q (1) 
10 corresponding to the last but one pilot symbol (1) of the current 
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11 slot (L) and the computation of channel coefficients C(k) = 

12 [[C R (k)]] C T (k) + iC Q (k) # with k = 3.. 9, is performed according to 

13 the following sequence: 

n C z (6) = [0,(2) + C,(10)]/2; C Q (6) = [C Q (2) + C Q (10)]/2; 

is 0,(4) = [0,(2) + 0,(6) ]/2 ; C Q (4) = [C Q (2) + C Q (6)]/2; 

16 0,(3) = [0,(2) + C,(4)]/2 ; C Q (3) = [C Q (2) + C Q (4)]/2; 

17 0,(5) = [0,(4) + C,(6)]/2 ; C Q (5) = [C Q (4) + C Q (6)]/2; 
is 0,(8) = [0,(6) + 0,(10)1/2; C Q (8) = (C Q (6) + C Q (10)]/2; 

19 C,(7) = [0,(6) + C,(8)]/2 ; C Q (7) = [C Q (6) + C Q (8)]/2; 

20 0,(9) = [0,(8) + C,(10)]/2; C Q (9) = [C Q (8) + C Q (10)]/2. 

1 4* (currently amended) The method according to claim 2 

2 [[#]] wherein each slot contains four pilot symbols (0, 1, 2, 3), 

3 said first known channel coefficient of abscissa A is the 

4 coefficient 0(3) = 0,(3) + jC Q (3) corresponding to the last pilot 

5 symbol (3) of the current slot (L), said second known channel 

6 coefficient of abscissa B is the coefficient . or i g inal 

7 C(10) = C,(10) + C Q (10) corresponding to the first pilot symbol (10) 
s of a subsequent slot (L + 1), and said third known channel 

9 coefficient of abscissa A-l is the coefficient 0(2) = 0,(2) + C Q (2) 

10 corresponding to the last but one pilot symbol (2) of the current 

11 slot (L) , and the computation of the channel coefficients 

12 C(k) = C,(k) -i- lC Q (k), with k = 4. .9, is performed according to the 

13 following sequence: 

14 0,(6) = [0,(2) + C,(10)]/2; C Q (6) = [C Q (2) + C Q (10)]/2; 
is 0,(4) = [0,(2) + C,(6)]/2 ; C Q (4) = [C Q (2) + C Q (6)]/2; 



- 6 - 



Atty's 23062 Pat. App. 10/508,928 



16 Cx(5) = [Cx(4) + C I (6)]/2 ; C Q (5) = [C Q (4) + C Q (6)]/2; 

17 0,(8) = [C x (6) + ^(10)3/2; C Q (8) = [C Q (6) + C Q (10)]/2; 
is Cx(7) = [0,(6) + C x (8)]/2 ; C Q (7) = [C Q (6) + C Q (8)]/2; 
19 C z (9) = IC X (B) + C x (10)]/2; C Q (9) = [C Q (8) + C Q (10)]/2. 

1 5. (currently amended) The method according to claim 2 

2 [[/]] wherein each slot contains five pilot symbols (0, 1/ 2, 3, 

3 4), said first known channel coefficient of abscissa A is the 

4 coefficient . or i g inal C(4) = Cj(4) + iC Q (4) corresponding to the 

5 last pilot symbol (4) of current slot (L), said second known 

6 channel coefficient of abscissa B is the coefficient 

7 C(10) = C x (10) + jC Q (10) corresponding to the first pilot symbol 

s (10) of a subsequent slot (L +1), and said third known channel 

9 coefficient of abscissa A-l is the coefficient C(3) « C x (3) + iC Q (3) 

10 corresponding to the last but one pilot symbol (3) of the current 

n slot (L) , and the computation of the channel coefficients 

12 C(k) = C x (k) + iC Q (k) f with k = 5,.9, is performed according to 

13 following sequence: 

14 C x (7) = [C x (4) + C I (10)]/2; C Q (7) = [C Q (4) + C Q (10)]/2; 
is C x (5) = [C x (3) + 0,(7)3/2 ; C Q (5) = [C Q (3) + C Q (7)]/2; 

16 C x (6) = [C x (5) + C x (7)]/2 ; C Q (6) = [C Q (5) + C Q (7)]/2; 

17 C z (8) = [C x (6) + ^(10)1/2; C Q (8) = [C Q (6) + C Q (10)]/2; 
is 0x0) = [C x (8) + C I (10)]/2; C Q (9) = [C Q (8) + C Q (10)]/2. 

1 6* (currently amended) The method according to claim 2 

2 [[,]] wherein each slot contains six pilot symbols (0, 1, 2, 3, 4, 
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3 5), said first known channel coefficient of abscissa A is the 

4 coefficient C(5) = C z (5) + iC Q (5) corresponding to the last pilot 

5 symbol (5) of the current slot (L), said second known channel 

6 coefficient of abscissa B is the coefficient 

7 C(10) = CjdO) + iC Q (10) corresponding to the first pilot symbol 
s (10) of a subsequent slot (L + 1), and said third known channel 

9 coefficient of abscissa A- lis the coefficient C(4) = C Z (A) + jC Q (4) 

10 corresponding to the last but one pilot symbol (4) of the current 

11 slot (L), and the computation of the channel coefficients 

12 C(k) ■ C x (k) + iC Q (k), with k ■ 6. .9 f is performed according to 

13 following sequence: 

14 C r (7) = [CM4) + C I (10)]/2; C Q (7) = [C Q (4) + C Q (10))/2; 
is C z (6) = [^(5) + C I (7)]/2 ; C Q (6) = [C Q (5) + C Q (7)]/2; 
16 C x (8) = [0,(6) + C I (10)]/2; C Q (8) = [C Q (6) + C Q (10)]/2; 
it C z (9) = [0,(8) + C I (10)]/2; C Q (9) = [C Q (8) + C Q (10))/2. 

1 7. (currently amended) The method according to claim 2 

2 [[#]] wherein each slot contains seven pilot symbols (0, 1, 2, 3, 

3 4, 5, 6), said first known channel coefficient of abscissa A is the 

4 coefficient C(6) = C x (6) + iC Q (6) corresponding to the last pilot 

5 symbol (6) of the current slot (L), said second known channel 

6 coefficient is the coefficient C(10) = C x (10) + jC Q (10) 

7 corresponding to the first pilot symbol (10) of a subsequent slot 

s (L + 1), and said third known channel coefficient of abscissa A-l 

9 is the coefficient C(5) = C r (5) + iC Q (5) corresponding to the last 

10 but one pilot symbol (5) of the current slot (L) , and the 
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11 computation of the channel coefficients C(k) = C z (k) + lC g (k), with 

12 k = 7.. 9, is performed following the sequence: 

13 0,(8) = [0,(6) + C,(10)]/2; C Q (8) = [C Q (6) + C Q (10)]/2; 

14 0,(7) = [C,(6) + C,(8)]/2 ; C Q (7) = [C Q (6) + C Q (8)]/2; 
is C,(9) = [C,(8) + C I (10)]/2; C Q (9) = [C Q (8) + C Q (10)]/2. 

1 8. (currently amended) The method according to claim 2 , 

2 wherein each slot contains eight pilot symbols (0, 1, 2, 3, 4, 5, 

3 6, 7), said first known channel coefficient of abscissa A is the 

4 coefficient C(7) ■ C,(7) + iC Q (7) corresponding to the last pilot 

5 symbol (7) of the current slot (L), said second known channel 

6 coefficient of abscissa B is the coefficient 

7 C(10) = C,(10) + iC Q (10) corresponding to the first pilot symbol 

8 (10) of a subsequent slot (L + 1), and said third known channel 

9 coefficient of abscissa A-l is the coefficient C(6) = C x (6) + iC Q (6) 

10 corresponding to the last but one pilot symbol (6) of the current 

11 slot (L) , and the computation of the channel coefficients 

12 C(k) = C,(k) + jC Q (k), with k = 8, 9, is performed according to the 

13 sequence: 

14 C,(8) = [^(6) + CM10H/2; C Q (8) = [C Q (6) + C Q (10)]/2; 
is C x (9) = [^(8) + 0,(10)1/2; C Q (9) = [C Q (8) + C Q (10)]/2. 

1 9. (currently amended) The method according to claim 17 

2 [[>]] wherein said channel coefficients to be calculated are 

3 comprised between a first known channel coefficient of abscissa A, 
■4 corresponding to a last pilot symbol of a current slot (L), and a 
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5 second known channel coefficient of abscissa B, corresponding to a 

6 first pilot symbol of a slot (L + 1) subsequent to said current 

7 slot, bein g additi o nally kn o wn a third channel coefficient of 

s abscissa B + 1 [[,]] being on the right hand of said first channel 

9 coefficient of abscissa B, and the computation of said channel 

10 coefficients is performed th ro u g h by the steps of: 

11 a) r e pe atedly a pp lyin g , — in a re c ursive manner, — said 

12 interpolati o n al g o r ithm in the interval defin e d by said kn ow n 

13 c hann e l coe ffi c i e nts o f abs c issa A and B, by carrying out a first 

14 iteration in the interval defined bv the known channel coefficients 

15 of abscissa A and B in which a first intermediate coefficient -fo£ 

16 abs c issa G) is calculated and [ [by] ] performing subsequent 

17 iterations o f the sam e al gor ith m in sub-intervals defined from time 
is to time on the right-hand by said known channel coefficient of 

19 abscissa B and on the left-hand by the intermediate coefficient 

20 deriv e d calculated in the preceding iteration, until the abscissa 

21 point B - 1 is reached and calculated; 

22 b) searching, by decreasing abscissas, for a first point 

23 still to be calculated on the left-hand of the last intermediate 

24 coefficient calculated; defining , as ext r em e s -of a new appli c ati o n 

25 interval o f said interpolati o n al gor ithm, having on the left side 

26 the first known left hand point and on the right side the first 

27 known right-hand point with respect to said point still to be 

28 calculated; and fu r th e r a p plyin g , in a recursive ly calculating 

29 further iterations of the method in man n er, ; — said interp o lation 

30 al go rithm o n said new interval [ [ , ] ] by carrying out subsequent 
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31 iterations of the same al gor ithm in sub-intervals defined from time 

32 to time by the right hand extreme of said new interval and by a 

33 left hand extreme formed by the intermediate coefficient derived in 

34 the previous iteration, until the point immediately adjacent to the 

35 right hand extreme of said new interval is reached and calculated; 

36 and 

37 c) repeating step b) until the channel coefficient 

38 associated to the value of abscissa A + 1 is calculated. 

1 10. (currently amended) The method according to claim 

2 16, wherein said channel coefficients to be calculated are 

3 comprised between two known left-hand channel coefficients (A - 1, 

4 Al [[,]] corresponding to the last two pilot symbols of a current 

5 slot (L), and two known right-hand channel coefficients [[,]] (B, B 

6 + 1) corresponding to the first two pilot symbols of a slot (L + 1) 

7 subsequent to said current slot, and the computation of said 

8 channel coefficients is performed by applying the first time *a±d 

9 interpolati o n al gor ithm iterative method of claim 16 for 

io calculating an intermediate coefficient, thus dividing into two 

n sub- intervals the interval comprised between said known left-hand 

12 channel coefficients and said known right hand channel 

13 coefficients, and by subsequently applying [[,]] in parallel [[,]] 

14 to said sub - int e rvals said int e rpolati o n alg or ithm the iterative 

15 method of claim 16 for computing the remaining channel coefficients 
is comprised in each of said sub- intervals. 
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1 11. (currently amended) The method according to claim 

2 16 [[/]] wherein at least one known point of said first or second 

3 extreme is a point which has been obtained through a linear 

4 combination of known channel coefficients. 

1 12. (currently amended) The method according to claim 

2 16 [[,]] wherein said communications network is a radio mobile 

3 telecommunications network of UMTS type. 

1 13. (currently amended) A device for the estimation of 

2 the transfer function of a transmission channel in a receiving 

3 system for a telecommunications network, the device comprising: 

4 a memory (100) c a p abl e o f means for storing channel 

5 coefficients corresponding to a current slot (L) and at least one 

6 channel coefficient corresponding to a slot (L + 1) subsequent to 

7 said . o ri g inal current slot (L) ; 

8 interpolation means (104, 106, 108, 110) c apable o f for 

9 reading from said memory means (100) a first and [[a]] second 

io operands [[,]] corresponding to known channel coefficients [[,]] 

n and [[of]] for writing into said memory [[(100)]] means a value 

12 corresponding to the arithmetic average between said first and 

13 second operand, said value corresponding to a new channel 

14 coefficient; 

is [ [a] ] logic control unit — (102) means for addressing in 

16 reading and writing (R/W) said memory [[(100)]] means and for 

17 controlling said interpolation means (104, — 106) , so as to perform 
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is through individual interpolation operations [ [ , ] ] the computation 

19 and the storage into such memory [[(100)]] means of individual 

20 channel coefficients^. — c hara c t e ri z ed in that said logic control 

21 unit (102) c arri e s, o r i g inal carrying out a series of interpolation 

22 operations according to the method described in claim 16. 

1 14. (currently amended) A radio base station [[,]] of 

2 the type comprising a Rake receiver for receiving signals coming 

3 from mobile terminals [[,]] and equipped with a device for the 

4 estimation of the transfer function of a transmission channel 

5 through the computation of a plurality of channel coefficients, 

e chara c teriz e d in that said the estimation of the transfer function 

7 [[is]] being performed . ori g inal according to the method described 

8 in claim 16. 

1 15. (currently amended) A mobile terminal [[,]] of the 

2 type comprising a receiver for the reception of signals coming from 

3 a radio base station [[,]] and equipped with a device for the 

4 estimation of the transfer function of a transmission channel 

5 through the computation of a plurality of channel coefficients, 

e c ha r a c te r iz e d in that said the estimation of the transfer function 

7 [[is]] being performed according to the method described in claim 

8 16. 

1 16. (new) An iterative method of estimating channel 

2 coefficients by interpolation between known channel coefficients. 
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3 the coefficients being identified by integer abscissa values on a 

4 time axis, the known coefficients comprising at least two 

5 coefficients with adjacent values x-1 and x at the left side of an 

6 interval and at least one coefficient with abscissa value y at the 

7 right of the interval, wherein one iteration of the method 
s comprises 

9 calculating an. abscissa value as z = L(x + y) / 2 j, and 

xo calculating the coefficient with abscissa z as the 

11 arithmetic mean of the coefficients with abscissae values x and y, 

12 if x + y is even, and as the arithmetic mean of the coefficients 

13 with abscissae values x-1 and y, if x + y is odd, the coefficient 

14 with abscissa z constituting a known coefficient for any further 

15 iterations . 



1 17. (new) An iterative method of estimating channel 

2 coefficients by interpolation between known channel coefficients, 

3 the coefficients being identified by integer abscissa values on a 

4 time axis, the known coefficients comprising at least one 

5 coefficient with abscissa value x at the left side of an interval 

6 and at least two coefficients with adjacent values y and y + 1 at 

7 the right of the interval wherein one iteration of the method 
s comprises 

9 calculating an abscissa value as z = [ (x + y) / 2] , and 

10 calculating the coefficient with abscissa z as the 

11 arithmetic mean of the coefficients with abscissae values x and y, 

12 if x + y is even, and as the arithmetic mean of the coefficients 
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13 with abscissas values x and y + 1, if x + y is odd, the coefficient 

14 with abscissa z constituting a known coefficient for any further 
is iterations. 

1 18. (new) The method according to claim 17 wherein the 

2 channel coefficients to be calculated are comprised between two 

3 known left-hand channel coefficients (A - 1, A) corresponding to 
a the last two pilot symbols of a current slot (L) , and two known 

5 right-hand channel coefficients (B, B + 1) corresponding to the 

6 first two pilot symbols of a slot (L + 1) subsequent to the current 

7 slot, and the computation of the channel coefficients is performed 

8 by applying the first time iterative method of claim 16 for 

9 calculating an intermediate coefficient, thus dividing into two 
10 sub- intervals the interval comprised between the known left-hand 

n channel coefficients and the known right hand channel coefficients, 

12 and by subsequently applying in parallel to the iterative method of 

13 claim 16 for computing the remaining channel coefficients comprised 

14 in each of the sub- intervals. 

1 19. (new) A device for the estimation of the transfer 

2 function of a transmission channel in a receiving system for a 

3 telecommunications network, the device comprising: 

4 a memory means for storing channel coefficients 

5 corresponding to a current slot (L) and at least one channel 

6 coefficient corresponding to a slot (L + 1) subsequent to the 

7 current slot (L) ; 
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s interpolation means for reading from the memory means 

9 first and second operands corresponding to known channel 

io coefficients and for writing into the memory means a value 

n corresponding to the arithmetic average between the first and 

12 second operand, the value corresponding to a new channel 

13 coefficient; 

14 logic control means for addressing in reading and writing 
is (R/W) the memory means and for controlling the interpolation means 

16 so as to perform through individual interpolation operations the 

17 computation and the storage into such memory means of individual 
is channel coefficients, the logic control carrying out a series of 

19 interpolation operations according to the method described in claim 

20 17. 



1 20. (new) A radio base station of the type comprising a 

2 Rake receiver for receiving signals coming from mobile terminals 

3 and equipped with a device for the estimation of the transfer 

4 function of a transmission channel through the computation of a 

s plurality of channel coefficients, the estimation of the transfer 

6 function being performed according to the method described in claim 

7 17. 



1 21. (new) A mobile terminal of the type comprising a 

2 receiver for the reception of signals coming from a radio base 

3 station and equipped with a device for the estimation of the 

4 transfer function of a transmission channel through the computation 
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5 of a plurality of channel coefficients, the estimation of the 

6 transfer function being performed according to the method described 

7 in claim 17 . 
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